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LISTING OF CLAIMS: 

The present listing of claims will replace all 
application. 
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prior 



1. (Currently Amended) An apparatus for detec^g 
ghich resides in a sn atial area to be tracked using radio 
tranflfnittmg and receiving radio Wto* 



% direction of a target to be detected 
tjra^inR. the apparatus comprising: fey 



a plurality of transmission/reception channels ca\iaih| 
Phases of two reception signals to be received 
channels of the transmission/reception channels, {he 



1 through is lfl.a| 



iraaiut is donfroception channels including a 



transmission antenna transmitting radio waves to cover tl ie 



transmission signal to He given- a r eception antenna recai i/f ip 



the spatial area so as to produce the twn re ception rim*}* 



. wavgg, and a receiver pmceasirip the Hyp recep tion riffry^ 
& e dilution booed on the phage difroronoo t -B-franmi6ete: 
inolud e d in tho 



a direction calculating device calculating the direc 
difference in the r e ceived reception signals on the assump 
a range of-ri to -He [rad]; 

a range determining device determining that 
Plurality Qf azimuthal angle ranges emh respectively 
sectioned in the spatial arsafarw^r) (2m-l)rc to (2m+l>i 

a direction correcting device correcting the directio^i 
calculating device according to a result determined by the 
2 



P . 6 _ 



IT 
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versions, and listings, of claims in the 



a phaso difference *& between 
.direent transmission/reception 



nltire spatial area in response to a 



abgordance with the reflected raritn 



reflected radio waves coming frgm 



iat ) Processed sig nals and nnlmilnftng 



ran 
icn 



e apporatuo comprising ; 

jsf the target based on the phase 

jthat the phase difference is within 



corresponding 



iang? 



the taigjft jurrentlY exists in any one. of a 



to ranges d e fined by 
(where m is an integer); and 
culated by the direction 
determining device. 
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2 f (Original) The apparatus according to claim 
for memorizing history information in relation to 
direction target by target, 

wherein the range determining device is configuifi 
range on the basis of the history information memorized 



1> 



3. (Currently Amended) The apparatus according 
imaging device acquiring a two-dimensional image throi gi s! 



further ( 



being wider than and including the azimuthal angle ranges <]o|esponding to the range of -rc to h-tt 
[rad] of vyhich jg the phase difference between the ^ ba ggs 



a distance calculating device calculating a nif distance between the gggaajug 



find the target based on fraaaa ktod and roo e iv e d signals c f jjh i 
transmission and the processed sj flnal^ 



wherein the range determining device comprises: 

a mapping member configured to map, ev«|ry| aj^imithal angle range, a position at 
which tho target is to be detected on the two-dimensional iniaAe acquired by the imaging device 



phase difference between the 



on the basis of each direction r e opootivcly calculated usin^ tkej 
feeeivedrecfijjticn signals on the ^sumption that thephass <ttjference is within each of ranges 
defined by (2m-l)* to (2m+l> [radj and the distance calc[uat|d by the distance calculating 
device; 



a first determination member configured to 



imaged at each position on the two-dimensional image acq 44 by the mapping member; and 



Attorney Docket No. 1 1 -205 



comprising a memory device 
positi^n^l information including at least the 

ec t>j) determine the azimuthal angle 
by the memory device. 



i> radio wav e G both of the 



ddt. 
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oFtfie two reception mtrmilff; *mH 



trnine 



whether or not the target is 
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a second determining member configured to 



in which the target exists, on the basis of a determined iwil/ of the first determination member. 



4, (Original) The apparatus according to claim 



camera. 



5. (Currently Amended) The apparatus according (to jclaim 1> 

wherein the transmission antenna is composed nfj djiellfarflmiTiifiiiion antenna that forma 



Hflrt of one transmission channel, nnn nfn plurality ^tm^ff^y^ 



£ !>lura] a nluralitv of r eception 



wherein the reception antenna is composed of amy 
antennasrte thai form part of a plurality of reception cha^npliji involved in, and 

3fiST*in the plurality of transmission/reception chWn 
Of the one transmission channel an d the plurality of rccep K, 



trojipmittirig tho radio waves into on ovoraH r 
roooiving mdio y , tivoq rofloo 



6. (Original) The apparatus accoiding to claim 5, 
are linearly arranged and axe spaced apart at equal intervals 



svierein the imaging device is a CCD 



on 
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determine the azimuthal angle range 



are composed of a combination 
Channcl fl . tho tnumminrinn nntn am 



to b e det aete l-aa d tho plural roooption anton aas 



w k jrein the plural reception antennas 
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7. (Currently Amended) The apparatus according 

wherein the one tra nsmission channel inchiAp y t^o 
with a transmitter for frxmomitting the radio wavoo vie 
transmission antenna* aad 
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transmission antenna and h e oupl c d 
providing the transmission sipial to the 



whprein each of the plurality of reception channel 
the plural reception antennas, each path including a mix:^ 
converter arranged in order from each reception antenna,] afad j 

wherein each mixer receives a corresponding one 
each reception antenna and a local signal from the Urns* 
signal with the nweivod local signal to produce a mixed ^ig^il, 

each amplifier amplifies the mixed signal from 



and 



. each analog-to-digital converter converts the i 
produce a corresponding digital aignal. 



8. (Original) The apparatus according to claim 1, 
wave-band radio frequency waves. 



9. (Currently Amended) The apparatus according 

wherein the tranj^igsifl p antenna is composed of 
fQjms Part of one trans mission chArmej, sad 



p. 9 



tci 



at[ amplifier, and an analog-to-digital 
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claim 6, 



bludes a path connected to each of 



1 jig reception signals signal from 



and mixes the received reception 



eaclj nirfxer to produce an amplified signal, 



amp]i£jec[ signal from each amplifier to 



wjiei-ein the radio waves are millimeter 



to 



Mm 2, 



&eie-|s one transmission antenna that 
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wherein the reception antenna is composed of 
antennasHe that form part of a plurality of reception 

yfter^ip the plurality of transmission/reception c 
gf the one transmission channel gajj th « plurality 
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chmhcJ s, and 



h^nnel 



s are composed of a combination 

Of recdotiofa chaimels^th a traJimrnnmnti nnrmwn 



trnnomitting tho radio wovoo into on overall ar e a to be 
receiving radio wav e s rofloot e d from the^egee. 



10, (Original) The apparatus according to claiqi 
are linearly arranged and spaced apart at equal intervals 



4irtietp d and tho roooption antonnaa 



U. (Currently Amended) The apparatus 

wherein the one traaamission c hannel indur^ thr i 
with a transmitter for fr nn mttitting tho radio wavoo via 
transmission antenna, a&d 



an 



aft*****! each of the plurality of reception channel* 
the plural reception antennas, each path including a mixer 
converter arranged in order from each reception antenna, jak 

wherein each mixer receives a corresponding on ? c f| 



vrherein the plural reception antennas 



accordiiigfci claim 10, 



transmission antenna and & oouplod 



msifldihg the transmigfliort gigmj ft the 



each reception antenna and a local signal from the traiiflmi ^ 
signal with the aeeeived local signal to produce a mixed si^ 

each amplifier amplifies the mixed signal from eacii 



and 
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****** a Plurality of reception 

"fTvrTVnTii 



udes a path connected to each of 
amplifier, and an analog-to-digital 



: hk reception signals signal from 
and mixes the received reception 



jjni|cer to produce an amplified signal, 
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each analog-to-digital converter converts the anil 
produce a corresponding digital signal. 
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12, (Currently Amended) The apparatus accorc 
wherein the transmission antenn a is composed n 



v¥I w ( 1 BIBB 



forms part of one transmia^on gfriftfin^ 

wherein the reception antenna is composed of 
antennasT-tofilflt form part of a plurality of iweption cb^e 

Hfaereia the plurality of transmission/reception c|a^els 

Of the one tranamiEBinp channel a nd the plurality of re, 

tfonomittiiig the radio wav es- 
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ed signal from each amplifier to 



hj^g jto claim 3, 

J 

4 stents one transmission antenna that 



a plurality of reception 
s involved m A 

are composed of a combination 
channel s * th e tronnmiaflinn agtegas 




13. (Original) The apparatus according to claim 
antennas aro linearly arranged and spaced apart at equal ifrtfcrtfals, 



14, (Currently Amended) The apparatus according 
wherein the one tr^pnission ch fl rinel inclu^ e S the 

with a transmitter for «™"™rritfing tho m d i o wqtop via 

transmission antenna, m4 



to 



$1 wherein the plural reception 



iclaim 13, 



transmission antenna and k oouplod 
proyidii)}^ the transmis sion signal fa thn 
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channol^ 



wfaerggi each of the plurality of reception c 
the plural reception antennas, each path including a 
converter arranged in order from each reception antenn^ 

wherein each mixer receives a corresponding 



utcludes a path connected to each of 
mixbrj ap amplifier, and an analog-to-digital 



each reception antenna and a local signal from tho tranoiriihcE, 



signal with the roooivod local signal to produce a mixed 
each amplifier amplifies the mixed signal from 



31; 



eujh i^iixer to produce an amplified signal* 



and 

each analog-to-digital converter converts the i 
produce a corresponding digital signal. 



amplifee 



1 5. (New) An apparatus for detecting a directid a jfcf & target to be detected which 



resides in a spatial area to be tracked using radio tracking 



a plurality of transmUszon/reception channels causal a difference between phases of 
two reception signals to be received through adjacent two trwimiswon/reception channels of the 
transmission/reception channels, the traMinission/recepticnItlannels including a transmission 
anteima transmitting radio waves to cover the entire spatial jWa in response to a transmission 
signal to be given, a reception antenna receiving reflected waves coming from the spatial 
area so as to produce the reception signal in accordance wi thjnje reflected radio waves, and a 

: i i 

receiver processing the reception signal into processed sigi^js: 
a signal processor configured to 

calculate the direction of the target based on 
signals on the assumption that the phase difference is withili i 
8 
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the 
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he reception fijjjBgjg signal from 
and mixes the received reception 



i signal from each amplifier to 



apparatus comprising: 



and 

tfte phase difference in the reception 
range of-rc to +jc [rad], 
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determine that the target currently exists 
ranges respectively corresponding to ranges sectioned 
(2m+l)7i [rad] (where m is an integer), and 

correct the direction calculated by the 
result determined by the range determining device. 
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16. (New) The apparatus according to claim 15 

wherein the transmission antenna is composed 6 
part of one transmission channel, 



Attorney Docket No. 1 1-205 

m otne of a plurality of azimuthal angle 
ifr kjh^j spatial area between (2m- 1)* to 



diiefa'ti^n calculating device according to a 



wherein the reception antenna is composed of a p|lii|rBfity of reception antennas that form 
part of a plurality of reception channels, and 

wherein the plurality of transmission/reception cftajjnjila are composed of a combination 
of the one transmission channel and the plurality of reception Channels, 



17. (New) The apparatus according to claim 16, ^herein 
antennas are linearly arranged and are spaced apart at 



in the plurality of reception 
equyjuiltervals. 



18. (New) The apparatus according to claim 17, 

wherein the one transmission channel includes the 
for providing the transmission signal to the transmission 



transmission antenna that forms 



antjenia, 
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wherein each of the plurality of reception channels 
the plurality of reception antennas, each path including 
digital converter arranged in order from each reception 

wherein 
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js includes a path connected to each of 

j I ! 

a (mi jeer, an amplifier, and an analog-to- 

i \ 

iuiiejina, and 



each mixer receives a corresponding one 
plurality of reception antennas and a local signal, and mjxBs 
the local signal to produce a mixed signal, 



□Etijie reception signals from each of the 
the received reception signal with 



each amplifier amplifies the mixed signal 
amplified signal, and 



each analog-to-digital converter converts 
to produce a corresponding digital signal* 

19. (New) The apparatus according to claim 17, 
wave-band radio frequency waves. 



ifcjt amplified signal from each amplifier 



10 



p« 14 _ 



fifbrii each mixer to produce an 



wiiie jein the radio waves are millimeter 
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